Calcium transport genes are differently regulated in maternal and fetal placenta in the knockout mice of calbindin-D(9k) and -D(28k).
Calbindin-D(9k) (CaBP-9k) and -D(28k) (CaBP-28k) are cytosolic proteins with EF-hand motifs that have a high affinity for calcium ions. Many types of calcium channels and intracellular calcium binding proteins, such as sodium/calcium exchangers (NCXs) and transient receptor potential cation channels (TRPVs), have been detected in the placenta. In this study, the expression of calcium channels involved in maternal-fetal calcium transport were investigated in wild-type mice versus CaBP-9k, CaBP-28k, and CaBP-9k/28k double knockout (KO) mouse models. The expression of calcium transport genes in three dissected sections of the placenta (maternal, central, and fetal) was examined on gestational day 19 (GD 19). The expression of CaBP-9k, TRPV6, TRPV5, and NCX1 mRNA was high in fetal compared to maternal placenta, while CaBP-28k was abundant in the maternal placenta. CaBP-9k was enhanced in all sections of placenta in CaBP-28k KO mice, whereas CaBP-28k was reduced in CaBP-9k KO mice. The expression of TRPV6, TRPV5, and NCX1 were induced in both maternal and fetal placentas in CaBP-9k KO mice, but were upregulated in maternal and central placentas of CaBP-28k KO mice. The levels of these proteins showed similar patterns with those of their mRNA. Placental CaBP-9k, TRPV6, TRPV5, and NCX1 proteins were abundantly expressed in the intraplacental yolk sac located in the fetal placenta. CaBP-28k did not colocalize with other calcium transport genes, although it was enriched in the placental trophoblasts of the decidual zone in the maternal placenta. These results indicate that placental TRPV6, TRPV5, and NCX1 compensate for CaBPs in CaBP-9k and/or CaBP-28k KO mice, and may take over the roles of CaBP-9k and CaBP-28k to transfer calcium ions in the placenta. Taken together, these results indicate that TRPV6, NCX1, and CaBP-9k in the fetal placenta and CaBP-28k in the maternal placenta may play key roles in controlling calcium transport across the placenta during pregnancy.